Abstract
Introduction
Following the collapse of the Soviet Union in 1991, Ukraine emerged as an independent country and followed its own path of economic transition from a centrally-planned to a market economy. This way was different from the path followed by Central and Eastern European (CEE) countries, which radically 7 in Hungary, and 2% in Ukraine, but a −3% effect in Russia, as well as a positive influence of privatization at the level of 18-35% higher than TFP in all countries. Gorodnichenko and Grygorenko (2008) used data of 2000 Ukrainian joint stock enterprises and found that vertically integrated financial groups ('oligarchs') in Ukraine tend to have higher productivity growth than firms not owned by oligarchs. Earle et al. (2014) , using a panel of 7000 manufacturing enterprises, demonstrated that political favoritism, in the context of weak institutions, can have a substantial redistributional impact on economic productivity. Kostenko (2014) confirmed that innovation activity had a positive impact on the labor productivity of Ukrainian firms. Yemelyanova (2011) analyzed the impact of particular capital structures of companies and certain types of owners in CEE countries on their economic performance, proxied by the fact of revenues and fixed assets growth of stock companies in the CEE countries. According to the results of this research, foreign investors and family ownership have a positive influence on the economic activity of stock companies in the CEE countries, while the influence of state ownership is, with some exceptions, negative. Shepotylo and Vakhitov (2015) employed a large database of Ukrainian firms in 2001-07 to identify the effect of the liberalization of services on the total factor productivity (TFP) of manufacturing firms. The results indicated that an increase in services' liberalization was associated with an increase in TFP. The effect was stronger for firms with high productivity, bringing about a reallocation of resources within an industry. Industry-level results showed that the effect of such reallocation on industry productivity was almost as strong as the within-firm effect. The dynamic interaction between the liberalization of services and TFP through the investment channel reinforced the effect of reallocation. In particular, it is more pronounced for domestic and small firms.
Most recently, Kim et al. (2016) documented a variation across observed firms' characteristics, and the accompanying macroeconomic volatility, often related to political turmoil for Ukrainian manufacturing firms. They used annual firm-level data for the period from 2001 to 2009 and employed a functional principal component analysis. The overall improvements in firm productivity in Ukraine's manufacturing between 2001-2009 were found to vary substantially by industry, trade status, and with firm turnover, while regional effects were less important.
However, so far no attempts were made to study the systematic relationship between productivity and a relatively large set of firm characteristics for Ukrainian enterprises. Therefore, we aim to fill at least a part of this existing gap in the literature. Our study is based on the Ukrainian firm-level data for the transition period for two years: 2005 and 2013. This allows us to evaluate whether the determinants of productivity in the manufacturing and service sectors are significantly different in both sectors, and whether they are changing over time with the progress of economic transition in Ukraine.
In contrast to other studies based on labour productivity, we use TFP as a measure of overall productivity, calculated by the Levinsohn-Petrin method. We report estimation results separately for manufacturing and service firms, having controlled for industry and region-specific effects. We devoted special attention to the role of intangible assets and factor intensity in determining firm productivity. We also studied the role of other firm characteristics, such as internationalization, measured by foreign capital participation, exports and imported inputs. Finally, we controlled for firm size, private ownership, and the level of market concentration in the industry.
Ukrainian economic reforms
Since the beginning of the 1990s Ukraine began pursuing policies to transform its economy into a market-oriented and open one. In terms of economic growth the lost decade of the 1990s was followed by eight years of economic recovery in the 2001-2008 period, which was then disrupted by the economic and financial crisis. The further recovery did not materialize because of the unfavorable business policies of the Yanukovich government, political instability, and the military conflict which followed in 2014-2015. In 2014 Ukraine's GNI per capita amounted to USD 3560, which was one of the lowest indicators in Europe (World Bank, 2015) . At the same time it had one of the highest shares of a shadow economy and tax evasion (IMF, 2015) . The rate of inflation (46% in 2015) is characteristic of the country and has not been brought back down to low levels during the period of transition (IMF, 2015) . Today Ukraine is a service-based economy, as the share of services in GDP amounts to 63%, compared to 25% for manufacturing and 12% for agriculture (World Bank, 2015) . However, accumulated human capital and the presence of high value-added industries (like aircraft-building) provide an opportunity to achieve better economic results.
The opening of the economy was one of the major reforms in the country. The liberal export and import regime of the 1990s allowed foreign competition. Increased competition in the internal market swept away many food, textile, durables, and heavy industry enterprises, and restricted the export capacities of Ukrainian companies. The export activity of the enterprises during the 1990s was determined by its traditional comparative advantage sectors. This allowed for an increase in exports of agricultural and raw materials of the newly opened Determinants Of Productivity… 9 Ukrainian economy. The exports of more advanced products have not been a strong component of Ukraine's economy.
The new wave of liberalization of Ukraine's external trade was marked by the accession of the country into the WTO in 2008. However, the effect of this liberalization was blurred by the subsequent economic and financial crisis of [2008] [2009] , which brought the Ukrainian economy -dependent on exports of agricultural goods and raw materials and vulnerable to international price movements -into stagnation. At the same time, Shepotylo and Vakhitov (2015) argue that the liberalization of the services market caused by country's entry into WTO greatly contributed to the rise of manufacturing sector productivity. They stress the importance of the role of liberalization of services in an economy's efficiency, while arguing that the direct liberalization of trade in goods probably had only a minor impact. The recent EU-Ukraine Association Agreement may offer new opportunities for Ukrainian companies to expand their manufacturing exports into European markets
The liberalization of the economy did not bring about substantial inflows of foreign direct investment into the country. As of the beginning of 2016 the accumulated FDI stock in the Ukraine's economy amounted to 43.371 bln USD, or only USD 956 per capita. The inflow of FDI in the financial sector followed a similar trend to that of other countries in the Central and Eastern Europe.
Methodology of the research and statistical data
In this study we empirically analyse the firm-level determinants of productivity. We take into account firm and industry characteristics that may affect firm productivity, such as a firm's intangible assets, capital intensity, size, ownership status, internationalization (exports and imports), as well as competition in the industry.
In order to empirically investigate the relationship between firm productivity, measured by its TFP, and its determinants we estimated the following regression: ( 1) where TFP ijr is the productivity level of firm i in industry j in region r, intan ijr is the ratio of intangible assets to fixed assets of the firm, size ijr is the firm size measured in terms of full-time employees, KLratio ijr is the stock of fixed assets per full time employee, imports ijr is a dummy variable indicating whether the firm is importing or not, export ijr is a dummy variable indicating whether the firm is exporting or not, private ijr is a dummy variable indicating whether the firm is privately ownfirm has foreign ownership or not, HHI j is the HerfindahlHirschman index calculed or not, foreign ijr is a dummy variable indicating whether the ated for the NACE 2-digit industry, v j is a dummy variable measuring the industry-specific fixed effect, u r is a dummy variable measuring the region-specific fixed effect, ε ijr is the error term which is assumed to be independent of explanatory variables, and αs are parameters to be estimated.
The data for the empirical study comes from several statistical sources and covers two years: 2005 and 2013. The main source of data is the State Committee of Statistics of Ukraine (http://www.ukrstat.gov.ua). The statistical information can be accessed for the purpose of scientific research. This data reflects the balance and income statement indicators related to fixed assets, total revenues, total labor cost, cost of materials, etc. Data on employment (total number of fulltime workers) is received from employment authorities. Data on export and import operations comes from External Economic Activity Database of the State Committee of Statistics of Ukraine. Data on domestic and foreign ownership comes from the State Committee of Statistics of Ukraine.
The data is classified according to the KVED statistics, which include both manufacturing and services. KVED is Ukraine's national classification, developed by the agency State Committee for Technical Regulation and Consumer Policy to collect information on economic activity. There is KVED-2005 and KVED-2010 classification. Both of them are the equivalents of international industry classification standards. In the KVED-2010 classification, at the 2-digit level KVED is comparable to (ISIC Rev. 4 -2008) , and at the 4 digit level -to EU classification (NACE, Rev. 2 -2006) . In the KVED-2010, active from 1 January 2012, the number of service industries has been increased (a higher level of disaggregation) in comparison to KVED-2005 The definitions of variables used in our empirical study and their summary statistics are reported in Table 1 . Source: own estimations.
The level of firm productivity was measured by TFP calculated on the basis of the Levinsohn-Petrin (2003) methodology. Some industries were omitted from the analysis due to problems with calculating factor input shares. The correlations between our explanatory variables are reported in Table 2 . 2 For manufacturing the following sectors were not included into the regression analysis, as it was impossible to calculate the Levinsohn-Petrin input shares: production of ready-made garments, manufacture of leather, production of paper, manufacture of other mineral products, manufacture of transport equipment.
With respect to services, the following sectors that are not available in the data set as it was not possible to calculate the TFP on the basis of Levinsohn-Petrin input shares: information sector, publication, education, and customized services.
The industries in the manufacturing and services sectors omitted in 2005 were: tobacco industry, coke industry, recycled metals, production of vehicles, production of other transport equipment, collection and purification of waste, legal services.
The industries in the manufacturing and services sectors omitted in 2005 were: tobacco industry, coke industry, wholesale trade.
Estimation results
In this section we present three sets of our empirical results. First, we present the pooled estimation results for the manufacturing and service sectors for both selected years, and then separate the results for each sector. In Table 3 we show the pooled estimation results for both sectors.
In columns (1) and (2) of Table 3 we present the baseline results for all industries (pooled service and manufacturing sectors) for 2005 and 2013 respectively, without controlling for industry and region specific effects. It turns out that the majority of explanatory variables are statistically significant already at the 1 per cent level of statistical significance and display the expected signs.
In particular it should be noted that the estimated coefficient on the intangible assets variable is positive and statistically significant in both years. Moreover, it can be observed that the estimated value was much higher in 2013 compared to 2005. In addition, we find that a firm's TFP is positively related to the firm's capital-labor ratio and statistically significant in both years. Similarly, the estimated parameter value on this variable is higher for 2013. Moreover, the estimated coefficient on the firm size variable is also statistically significant, but displays a negative sign which is not in line with the expectations.
The estimated coefficients on all the variables measuring the internationalization of firms, including exports, imports and foreign ownership, are positive and statistically significant for year 2005, but in 2013 only imports are statistically significant. In addition, we found that the private ownership firms is not statistically related to TFP, which was not in line with our expectations. Finally, we found that the market structure also matters for TFP. In particular, productivity increases with a lower value of the HHI. This means that a lower concentration in the industry (i.e. the lack of domination of large firms in the market structure) may stimulate competition and increase firm productivity. Absolute value of t-statistics in parentheses. * significant at 5%; ** significant at 1%.
Source: own calculations.
In the columns (3) and (4) we report the pooled results, controlling for industry-specific effects. The results are the same as in columns (1) and (2) in terms of the statistical significance of coefficients of estimators, and the values of estimators are quite similar to the ones reported in columns (1) and (2). In particular, the estimated coefficient on the intangible assets variable remains positive and statistically significant and its value for 2013 is much higher compared to 2005. The major difference between these estimates is the statistical significance of the private ownership variable in both years. This means that now there is a positive relationship between private ownership and productivity. Another important difference refers to the estimated parameter on the HHI variable, which loses its statistical significance in 2005 and displays a positive sign in 2013 at the 1 percent level. Finally, the estimated coefficient on the capital intensity variable loses its statistical significance in 2005.
In the columns (5) and (6) we report the pooled results controlling for industry-specific and region-specific effects, which are very similar to the results reported in columns (3) and (4). The estimated coefficient on the private ownership variable remains positive and statistically significant in both years. Furthermore, the estimated parameter on the HHI variable in 2005 is negative and statistically significant, while in 2013 it changes its sign to positive. This result shows that the role of concentration in industry may be changing over time.
In Table 4 we report the results obtained for the service sector only. Absolute value of t-statistics in parentheses, * significant at 5%; ** significant at 1%
The comparison of the results obtained for the service sector in Table 4 with the pooled results presented in Table 3 reveals no major differences, neither in terms of statistical significance nor the value of estimators. In particular, the estimated parameter on the intangible assets variable is similar to the one in the pooled specification results. This means that the positive relationship between productivity and intangible assets was present in both 2005 and 2013 for all types of estimations in the service subsample.
There are quite clear similarities between variables such as size, the capital labor ratio, import status, exports, and private and foreign ownership. The major differences exist in the estimated parameters on the Herfindahl-Hirschman index. The Herfindahl-Hirschman index is negative and statistically significant only in the baseline regressions in which we do not control for sector and industry effects, otherwise it is not statistically significant. In Table 5 we report the results obtained for the manufacturing sector only.
The comparison of the results obtained separately for the manufacturing sector in Table 5 with the pooled results presented in Table 3 reveals some similarities as well as several important differences, both in terms of statistical significance and the value of estimators. In particular, the estimated parameter on the intangible assets variable is similar to the one in the pooled specification results. This means that the positive relationship between productivity and intangible assets is present in both 2005 and 2013 for all types of estimations in the manufacturing subsample.
There are also quite clear similarities between variables such as the capital labor ratio, import status, and private ownership. The major differences exist in the estimated parameters on size, foreign ownership and the HHI variables. The size variable is now positive and statistically significant in all estimations. This relationship may reflect the economics of scale existing in the manufacturing sector. Foreign ownership is positive and statistically significant, but only for the year 2005. Finally, the Herfindahl-Hirschman index, while negative and statistically significant in the baseline estimations without controlling for time and industry effects, becomes positive and statistically significant once these effects are accounted for in the manufacturing sector. Source: own calculations.
Conclusions
In this paper we investigated the determinants of productivity of Ukrainian firms, paying special attention to the role of intangible assets. The study was based on firm level data including both manufacturing and services sectors. The study covered two years -2005 and 2013. First we estimated OLS regressions for the pooled dataset, which included both years and both sectors. Next, we distinguished between the manufacturing and service sectors.
Our estimation results indicate that firm productivity is positively related to the intangible assets in all estimated specifications, when controlled for other firm, industry and time-specific characteristics. The other significant variables affecting productivity in the majority of estimations include the capital labor ratio, ownership status, and foreign sourcing (imports) and exports. The firm size was positively related to the productivity level in case of manufacturing, but not in the case of services, in which smaller firms are more productive. Finally, the significance of Herfindahl-Hirschman for productivity was different across the sectors; being negative in case of services and positive in the case of the manufacturing sector.
These results confirm a positive impact of economic reforms and trade liberalization on the productivity of firms. We found that the internationalization of firms, measured by the presence of foreign capital and levels of imports and exports, is associated with higher levels of firms' TFP. This means that further trade liberalization in Ukraine, in particular with the EU countries, should positively contribute to an improvement in firms' productivity. Moreover, in the majority of estimated specifications we found that private companies outperformed state-owned firms in terms of productivity.
